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Claim 1 recites a method for determining a sboned thyristor ceil in a bridge that supplies 
a load from a source, the bridge including a plurality of the thyristor cells, the method including: 
serially gating each of the cells to a conducting state, so that only one cell is gated ax one 
time; providing at least one current transformer in the bridge; generating a current flow that 
passes through the bridge including the one cell that is gated; observing current in the at least one 
current transformer to determine a short in one of the cells that is not gated; and determining a 
shorted cell based on the step of observing current in the at least one current transformer. 

The Office Action sets out the claimed features of claim 1 and asserts that Fabianowski 
teaches such claimed features. The Office Action refers to the Abstract of Fabianowski. 

In the Abstract, Fabianowski teaches that in a half-controlled three-phase bridge for 
feeding an inductive load, a further, externally charged capacitor and a further thyristor are 
additionally connected to the conventional protective capacitor which is already in existence. 
The further capacitor, which is charged from an external high-impedance voltage source, has the 
effect of causing an increased load current to be taken over by the further thyristor so that one of 
the conducting thyristors of the bridge is extinguished. The capacitor recharges and its voltage U 
used as a blocking voltage for the thyristor of the bridge which has just been extinguished so that 
the energy supply from the power system is stopped. Fabianowski teaches that tte current in the 
load circuit can then be removed through a free-wheeling diode. 

In contrast to the teachings of Fabianowski. claim 1 in particular recites sequentially 
gating each of the cells to a conducting sure, so that only one cell is gated at one time; observing 
current in the at least one current transformer to determine a short in one of the cells that is not 
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gated; and determining a shorted cell based on the step of observing current in the at least one 
current transformer. These are very specific features directed to the novel aspects of the present 
invention. Fabianowski appears lacking of the claimed feature of the sequential gating. Further. 
Fabianowski appears lacking of the claimed feature of observing current in the at least one 
current transformer to determine a short in one of the cells that is not gated; and determining a. 
shorted cell based on the step of observing current in the at least one current transformer. 
Accordingly, it is fully unclear how the Office Action's assertion, that the Fabianowski Abstract 
teaches the claimed invention, is supportable as a viable rejection. 

Also, the other portions of Fabianowski have been reviewed and fail to teach or suggest 
the claimed invention. For example. Fabianowski in column 3. lines 49-65, teaches that when a 
short-circuit occurs in the load circuit I. the short-circuit is detected by the control unit 3 through 
the current sensing devices 4. 5. 6. Fabianowski further describes that when an overcurrent is 
detected, the control unit 3 Fires the thyristor T4 and thus switches the higher potential of the 
extenuuly charged capacitor C to the load circuit. The firing pulses of the tnyrisiors Tl . T2, T3 
are blocked simultaneously with the ignition of the thyristor T4 by the control mechanism 3. As 
a result, the current commutaies from one of the conducting thyrisiors Tl. T2 or T3 to the 
thyristor T4. that is to say the thyristor T4 takes over the increased load current which is 
currently flowing. However, this disclosure of Fabianowski also falls short of teaching or 
suggesting the specifics of claim I. 

Further, the Office Action asserts that D'Atre discloses the claimed subject matter. 
Applicant has reviewed the teachings of D'Atre. D'Atre is directed to a coordinated load 
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commuted inverter protection system. In column 5. lines 50-60, D'Atre teaches that, as shown in 
Fig. 1. a sensor assembly 46 has applied thereto the three source side phase to neutral voltages 
which are applied from voltage sensors 50. 51 and 52 coupled to the phase lines A., B, and C s 
while the three source side phase currents are generated by current sensors 54. 55 and 56. In 
addition to the three source side phase voltages and currents, the positive and negative voltages 
on the source side of the inductor 26 are coupled to the sensor assembly 46 by way of the voltage 
sensors 58 and 59. 

In column 6. lines 27-35. D'Atre teaches that with respect to cell failure faults, the 
method of detecting the cell conduction pattern is by means of the appropriate microcomputer 
software in conjunction wi* thyristor cell state sensors and ACcurrcnt transformers. Other 
circuii failures and abnormal operating condition faults are detected by the hardware 
implemented in the sensor assemblies 46 and 48 shown in Fig. 1. In column 6. D'Atre further 
teaches that as shown in Fig. 2 of D'Atre. all the comparator circuits 98. 100 ... 1 10 have their 
other input commonly connected to a reference signal (REF). Depending upon the condition of 
each of the thyristor cells, the comparator circuits 98. 100. . . 110 will output signals 
corresponding to either an ON or OFF state of the respective thyristor cell which is adapted to set 
or fall to set one of six flip-flops 112. 114. 116. 118. 120 and 122. D'Atre explains that these 
flip-flops accordingly generate high "one" or low ' zero 1 digital signals corresponding to the 
thyristor ON/OFF state of each thyristor of the bridge. 

D'Atre teaches further aspects of the D'Atre invention in column 20. line 50 - column 21 . 
line 8. D'Atre teaches that because the source voltage is relatively fixed and the load voltage can 
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be relatively low at low motor speed, the LOAD SIDE PROTECT FIRE program is more 
complicated for the load side convener than the source side convener because in the load side 
converter, if the cell sensors indicate a conduction pattern fault, a double check is made by the 
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claimed invention and the specifics thereof. The Examiner is requesied to clarify the basis of the 
rejection under 35 U.S.C §102 based on D'Atre or withdraw the rejection. 

Based on the above reasons, it is respectfully submitted that the applied an. either alone 
or in combination, fails to teach or suggest the features as set forth in claim 1. 

Further, dependent claims 2-14 define patentable subject matter based oh their various 
dependencies on claim 1, as well as the additional features such dependent claims recite. It is 
submitted that the applied an fails to teach or suggest the features of the dependent claims. 

For example, claim 6 recites the method of claim 4. further including the step of 
rectifying and scaling a current flow of the at least one current transformer that passes through 
the bridge, so that a signal level of the current flow that passes through the bridge is substantially 
that same as that of the shunt current signal value under non-shoned cell conditions. 
Fabianowski does not even appear to discuss a shunt. Accordingly, it is unclear how 
Fabianowski can teach the particular features of claim 6 under 35 U.S.C. §102. In a similar 
manner, it appears that D'Atre docs not teach use of a shunt and thus fails to teach claim 6. The 
Examiner is requesied to clarify where in the applied an are teachings of claim 6. 

Accordingly, it is respectfully submitted that the claims define patentable subject matter. 
Withdrawal of the rejection under 35 U.S.C. §102 is respectfully requesied. 
B. Th* Applied An ro Casteel or JadriC 

In the Office Action, claims 1 and 15 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U. S. Patent # 4.633.241 to Castcel et al. (Casteel) or U.S. Patent * 6.21 1,792 to 
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Jadric « al. (Jadric '792). The rejection based on the two references in the alternative is 

respectfully traversed. 

The Office Action asserts that Casteel discloses all the claimed subject matters (column 
1, line 40-70*); and that similarly ladric's figure 1, discloses claimed subject matters (column 3, 
line 35-70). 

With reference to Casteel, in column 1, lines 40-69, Casteel teaches a method of 
detecting snorted controllable switching devices in a bridge rectifier supplying a load and being 
supplied by AC power. Casteel describes that the method comprises the StC ps of first detecting 
the zero crossings of a voltage of the AC supply, and sequentially switching each of the • 
controllable switching devices to the conductive state before the zero crossing of the voltage 
associated with the forward conduction of the controllable switching device, so thai only one 
switching device is switched at a time. Next, the DC output voltage of the rectifier is measured 
after each of the controllable switching devices is switched to the conductive state. An 
indication of a shorted controllable switching device is provided when the DC output voltage is 
measured after each of the controlled switching devices is switched to the conductive state. 
Casteel further teaches a method comprising the steps of detecting the zero crossings of a voltage 
of the AC power and sequentially commanding pairs of controllable switching devices to switch 
to a conductive state, with each pair of controllable switching devices corresponding to a pair of 
switching devices conducting at the same time when a rectifier is operating in a line commutated 
mode. 
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However, it is respectfully submitted ibat Casteel does not teach the specifics of claim 1 
with such disclosure. In particular, claim 1 recites sequentially gating each of the cells to a 
conducting state, so that only one cell is gated at one time; observing current in the at least one 
current transformer to determine a short in one of the cells that is not gated; and determining a 
shorted cell based on the step of observing current in the at least one current transformer, Such 
disclosure of Casteel simply does not teacb such specifics and the interrelationship there between 

as is set forth in claim 1. 

Applicant also notes column 3 of Casteel. Therein, Casteel teaches that an analog zero 
crossing detector circuit 20 is coupled by high resistance isolation to 2 of the 3 phase AC lines 
and provides an interrupt signal to a microprocessor 21 when a zero crossing of the phase to 
phase voltage is detected. Microprocessor 21 can comprise a plurality of Intel 8031 
microcomputers. Casteel further describes that an armature voltage isolator 23 is coupled across 
the output of the dual rectifier bridge 13 and provides a filtered analog signal to an analog 
multiplexer 25. An armature current isolator is coupled across shunt 19. 

Casteel further describes that, altemauvely. current can be measured by using current 
transformers in two of the three AC lines; and that armature current isolator 27 provides an 
analog signal proportional to armature current to analog multiplexer 25. In further explanation 
of such features of the Casteel invention. Casteel teaches, in column 3. lines 38-43. that 
Microprocessor 21 provides gate pulse signals to gate pulse amplifier 41 which in turn are 
coupled to the gates of the 12 SCRs in dual bridges 13; and that a firing timer 43. which is part of 
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microprocessor 21 provides an interrupt when the c unter verflows. indicative fthenextSCR 
firing time. 

However, it is submitted that such features simply do not teach the invention as reciied in 
claim 1. In particular, such disclosure of Casteel does not teach sequentially gating each of the 
cells to a conducting state so that only one cell is gated at one time; observing current in the at 
least one current transformer to (ktcrmine a short in one of the cells that is not gated; and 
detennining a shorted cell based on the step of observing current in the at least one current 
transformer. The Examiner is respectfully requested to clarify where in Casteel such particulars 
are set forth. 

Further. Applicant notes that Casteel describes a test process in column 4. lines 32-69. 
For example. Casteel teaches that assuming the test starts with SCR 3F as shown in FIG. 5. SCR 
3F will be gated with a single pulse. At ten degrees after the firing, the armature current, or 
alternatively line currents if current transformers are connected to two of the three AC lines, and 
voltage are sampled with the armature voltage being used in the short circuit test as hereinafter 
described. Casteel teaches that the analog speed reference and feedback from the tachometer are 
read, but not used daring the short circuit test. At 21. 30 and 43 degrees after firing, the 
armature current in the shunt is sampled but not used in the short circuit test. The voltage 
measured at ten degrees after firing which is close to the phase to phase voltage zero crossing is 
compared to a threshold value to see of any voltage appears across the motor which would 
indicate a shorted SCR. Accordingly. Casteel teaches observing voltage across the motor. 



9 



Jul-14-03 11 :34pm From-HUNTON ^LUAMS 

W 



+ T-668 P. 15/23 P-062 



Application Serial No. 09/683.437 Anomey Docket No. 57761.000205 

Casteel further explains that there are two possibilities of current being generated as a 
result of one cell being shorted somewhere in die dual bridge besides the SCR that has just been 
gated. Current could flow directly from the gated SCR to the shorted SCR on the same side of 
me motor and out to the power supply, in which case a short circuit would be detected when the 
appropriate SCR on the opposite side of the motor is fired, or it could flow from the gated SCR 
lh rough the motor through the shorted SCR and out to the 3 phase power source. Casteel 
describes that in the second situation the voltage across the motor would be detected. For 
example, consider a possible current path when SCR IF is gated on during phase to phase 
voltage AC If SCR 3F or 6R were shoned, the current would flow directly from phase A. 
through SCR IF through the motor, and then through 6F or 3R and out into phase C. 

In particular. Casteel teaches that the shorted cell is detected by measuring the filtered 
voltage across the motor at or near the phase to phase voltage zero crossing after cross firing. 
Any voltage measured above a small threshold to allow for electrical noise indicates a short. 
When a fault is detected, a look up table based on the cell fired is used to determine the correct 
fault code which is saved. The short circuit test is repeated to reinforce the findings of the first 
test when a fault is detected. The test is repeated by restarting the test with the next cell and 
continuing until twelve cells have been gated. 

It is respectfully submitted that claim 1 recites very specific features relating to the 
sequential gating and determining a shoned cell based on the step of observing current in .he ai 
least one current transformer. The Office Action simply asserts that Casteel discloses all the 
claimed subject matter. However, as discussed above. Applicant has reviewed the teachings of 
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Casteel that were identified by the Office Acti n, as well as the ther portions of Casteel. It is 
respectfully submitted thai Casteel does not suggest or render obvious the claimed invention. 
Moreover, it is submitted that Caswd in no way teaches the claimed features so as to support a 
rejection of claim I under 35 U.S.C. §102(b). Withdrawal of the rejection based on Casteel is 

respectfully requested. 

The Office Action also rejects claim 1 based on the teachings of Jadric 792. The Office 
Action asserts that Jadric 792's Fig. 1, discloses the claimed subject matters (column 3. line 35- 
70). 

In column 2, lines 54-64, Jadric 792 teaches that Fig. 1 is a schematic diagram of a three 
phase alternating current power supply 1 12 for a load 102 with a reduced voltage solid state 
starter or controller 150. Load 102 may comprise a three phase motor, which may drive various 
components of a refrigeration system. Further, in column 3, lines 18-37. Jadric 792 teaches an 
arrangement wherein a first fault detector 1 10 is in parallel with first thyristor pair 104, a second 
fault detector 1 14 is in parallel with second thyristor pair 106. and a third fault detector 116 is in 
parallel with third thyristor pair 108. Each detector 110. 114. and 1 16 detects faults in thyristor 
pairs 104, 106. or 108, respectfully. 

In column 3, Jadric 792 further teaches Fig. 3 is a more detailed circuit diagram of 
thyristor pair 104 in parallel with first fault detector 110 as shown in Fig. 1; and that a first fault 
detector 1 10 comprises a bidirectional photo-coupler 310 in series with a capacitor 320 and a 
resistor 314. Jadric further describes a bidirccuonal photo-coupler 3 10 comprises a light 



11 



U-03 ll:J4pn - From-HUNTON /WILLIAMS 



AppUcation Serial No. 09/683,437 



T-B69 P. 17/23 F-062 



Attorney Docket No. 57761.000205 



emitting diode (LED) pair 316, 3 18 arranged in a back-tc-back configuration, and an optically- 
sensitive bipolar junction transistor (BJT) 308. 

Further, in column 4, Jadric describes further aspects of fault detection. That is. Jadric 
teaches a second fault detection circuit 1 14. and third fault detection circuit 1 16 operate similarly 
„ fust fault detection circuit 110. Jadric further leaches that a microprocessor 326 analyzes the 
logic pulses from fault detection circuits 110. 114. and 116 to detect if any of thyristors 142-147 

has failed. 

The Office Action asserts that Jadric 792 teaches the claimed subject matter. However, it 
is respectfully submitted that the teachings as set out above, as well as the other teachings of 
Jadric fail to teach or suggest the invention as recited in claim 1 - In particular, claim 1 recites 
sequentially gating each of the cells to a conducting state, so that only one cell is gated at one 
time; observing current in the at least one current transformer to determine a short in one of the 
cells that is not gated; and determining a shorted cell based on the step of observing current in 
the at least one current transformer. Such disclosure of Jadric simply docs not teach such 
specifics and the interrelationship there between. 

As with Casteel discussed above, it is fully unclear how the Office Action asserts that 
Jadricteachesthefeaturesofclaiml. The Examiner is respectfully requested to clarify the 
manner in which each and every feature of claim 1 is disclosed in Jadric 792. 

Based on the above reasons, it is respectfully submitted that the applied an. either alone 
or in combination, fails to teach or suggest the features a> set forth in claim 1. Further, it is 
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respccrfuUy submitted that claim 15 defines patentable subject matter for reasons similar to those 
set forth above with respect to claim 1 . 

Accordingly, it is respectfully submitted that the claims define patentable subject matter. 
Withdrawal of the rejection under 35 U.S.C. §102 is respectfully requested. 

C. Th, ff faction of H»im« 1-20 Ovf MV e in Combination Castce) 
Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. Patent 
# 6,404,346 to Jadric (Jadric 346) in combination with Casteel. 

The Office Action assens that Jadric 346 discloses the claimed invention a method for 
determining a shorted thyristor cell in a bridge that supplies a load from a source, but that 
however Jadric detects a fail thyristor by utilizing method of measuring an instantaneous power 
delivered to the load during a cycle of the input. The Office Action further asserts that Jadric 
does not disclose utilization of a technique for a gate sequencing. The Office Action then asserts 
that Casteel teaches utilization of similar technique for a gate sequencing (column I. line 40-70). 

The Office Action further asserts that it would have been obvious to one having ordinary 
slull in the an at the time the invention was made to modify Jadric's method of detecting failed 
thyristor by utilizing a technique taught by Casteel, for the purpose of providing an efficient, 1 w 
voltage, high current switching regulator circuit that have low input and output ripple currents. 
These assertions as set forth in the Office Action are respectfully traversed. 

The teachings of Casteel are described above. Further, the particular features of claim I 

are described above. 
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In the Abstract. Jadiic 346 teaches thai a method for detecting if a thyrisior failed open in 
an alternating current input phase of a load comprises measuring an instantaneous power 
delivered to the load during a cycle of the input; determinirig a peak power delivered to the load 
during the cycle of the input; calculating an average power delivered to the load during the cycle 
of the input; and determining if the thyristor failed open by comparing the magnitudes of the 
peak power and the average power. 

The Office Action acknowledges that Jadiic 346 does not disclose utilization of a 

technique for gate sequencing. 

In the "Background of the Invention." Jadric 346 teaches aspects of failure of a resistor, 
in particular. Jadric teaches that failure of a thyristor in the starter may also result in poor motor 
functioning. Thyristor failures generally result in unbalanced power supply conditions, which 
may lead to large torque oscillations that can damage mechanical couplings and gears driven by 
the motor. Jadric 346 further teaches that some present day thyristor Mure detectors use an 
electronic circuit intended to detect an open thyristor fault, i.e., when the thyristor fails to 
conduct when it is intended. These thyristor failure detectors indirectly measure three currents 
through three supply lines by measuring three voltages generated by current transformers in the 
supply lines. 

In column 4. lines 44-59, Jadric further teaches aspects of the thyristor pairs of the Jadric 
invention. Jadric teaches that if any thyristor 142-148 of thyristor pairs 104, 106. or 108 in any 
line 130. 132. or 136 fails open. i.e.. fails to conduct, then the line with the failure carries only 
unidirectional current with an AC and a non-zero DC component- Further, if any thyristor 142- 
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148 fails open, all three of line currents la. Ib. and Ic have an AC and a non-zero DC component, 
iadric 346 further describes that ammeters 1 14 and 1 16 cannot detect the DC components of the 
current in the steady state, bat they can detect the DC component for 30 to 130 microseconds 
during the transition after the failure event. This transition time period is determined by the 
current transformer design and the value of the transformer resistor. Thus, Jadric teaches, that 30 
to 130 microseconds after a failed open condition, ammeters 114 and 1 16 detect only the AC 
component of the current, whose value is almost unaffected by the fault. 

Accordingly. Jadric teaches that such transition time peric^ is detennined by the current 
transformer design. Further, Jadric teaches that ihyrisior failure detectors indirectly measure 
three currents through three.supply lines by measuring three voltages generated by current 
rransformers in the supply lines. However. Applicant submits that Jadric fails to tech or suggesi 
the claimed feature of "observing current in the at least one current transformer to determine a 
short in one of the cells that is not gated; and determining a shorted cell based on the step of 
observing current in the at least one current transformer." Further. Casteel fails to teach or 
suggest such features, as discussed above. Accordingly, even if the applied art were somehow 
combined, it is submitted that the combination would fail to teach the claimed invention. 

Applicant submits that the sequential gating ofthe cells is an integral pan of the claimed 
invention, as recited in the present claim 1 . As noted in the Office Action Jadric fails to teach 
utilization of techniques for gate sequencing. The Office Action asserts that it would have been 
obvious to combine the teachings ofthe applied an so as to teach the claimed invention, i.e.. as 
me Office Action asserts, by utilizing a technique as taught by Casteel. However, it is submitted 
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chat there is simply no motivation or suggestion in the an so as to support the combinati n as 

asserted in the Office Action. 

As noted above. Jadric teaches, for example, that thyristor failure detectors indirectly 
measure three currents through, three supply lines by measuring three voltages generated by 
current transformers in the supply lines. There is simply no motivation to modify these 
teachings, nor the other teachings of Jadric 346 with the switching techniques of Casteel so as to 
teach or suggest the claimed invention. 

Further, it is respectfully submitted that it is not even clear how the applied art would be 
combined as proposed in the Office Action. The Examiner is requested to clarify the manner in 
which the applied an would allegedly be combined. i.e.. such as what features of Jadric 346 

would Casteel replace. 

Based on the above reasons, it is respectfully submitted that the applied an, either alone 
or in combination, fails to teach or suggest the features as set fonh in claim I. Funber, it is 
respectfully submitted that claim 15 defines patentable subject matter for reasons similar to those 
set fonh above with respect to claim 1 . 

Further, claim 15 teaches particulars of the claimed invention relating to a shunt. Casteel 
caches that the analog speed reference and feedback from the tachometer are read but not used 
during the short circuit test; and at 21. 30 and 43 degrees after firing, u* armature current in the 
shunt is sampled but not used in the shon circuit test, for example, as described in column 4 of 
Casteel. However. Casteel fails to teach the particulars of the imenelarionship of the shunt, as 
recited in claim IS. Moreover. Casteel fails to teach the further details of the shunt recited in 
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claim 19. Jadric 346 appears silent as 
ofCasteel. 

Dependent claims 2-14 and 16-20 define patentable subject matter based on their various 
dependencies on the independent claims, as well as the additional features such dependent claims 
recite, it is submitted that the applied an fails to teach or suggest the features of the dependent 

claims. 

Accordingly, it is respectfully submitted that the claims define patentable subject matter. 
Withdrawal of the rejection under 35 U.S.C. §103 is respectfully requested. 
II. rnN^LUSION 

For at least the reasons outlined above, Applicant respectfully asserts that the application 
is in condition for allowance. Favorable reconsideration and allowance of the claims are 

respectfully solicited. 

Should the Examiner believe anything further is desirable in order to place the 
application in even better condition for allowance, the Examiner is invited to contact Applicant's 
undersigned representative at the telephone number listed below. 
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For any further fees due in connection with filing this Response 
hereby authorized to charge the undersigned's Deposit Account No. 50- 



Hunton & Williams 
1900 K Street, N.W:. Suite 1200 
Washington, D.C. 20006-U09 
(202) 955-1500 

Dated: July 14, 2003 
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